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S pontaneous cerebellar intracerebral hemorrhage (ICH)
has been reported to be mainly associated with vascular changes secondary to hypertension. 1 However, a subgroup of cerebellar ICH, seems related to vascular amyloid deposition. 2 In patients with supratentorial ICH, the location of the primary bleed in combination with the distribution of smallvessel disease markers points to the most likely dominant microangiopathy. [3] [4] [5] For example, patients with a lobar ICH and strictly lobar cerebral microbleed (CMB) are likely to harbor cerebral amyloid angiopathy (CAA) according to the pathologically validated Boston criteria. 3 Similarly, patients with deep ICH accompanied by the presence of magnetic resonance imaging markers, such as strictly deep CMB, are more likely to harbor vessel changes secondary to hypertension and other vascular risk factors. 4, 5 In cerebellar ICH, the hematoma is generally located in or close to one of the dentate nuclei, 1, 6 which can be referred to as deep location. By contrast, in a subgroup of cases, hematoma location can be restricted to the cerebellar cortex and vermis (eg, superficial areas). 1, 2 In analogy with supratentorial
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Methods
We performed a retrospective analysis of data drawn from an ongoing prospective cohort study of ICH performed at Massachusetts General Hospital (Boston, MA). 4, 5 Study subjects were consecutive patients with spontaneous cerebellar ICH admitted to Massachusetts General Hospital (Figure 1 ). This study was performed with the approval of the Institutional Review Board of Massachusetts General Hospital and with informed consent of all subjects or authorized family members. The authors declare that all supporting data are available within the article/online-only Data Supplement. Detailed description of study methodology is reported in in the online-only Data Supplement.
Data Collection
Baseline data collection was performed as previously described. 4, 5 Admission computed tomographic scan was evaluated and hematoma location was rated in the cerebellum. According to the hematoma location, patients were divided into (1) Neuroimaging markers of small-vessel disease were rated according to STRIVE consensus criteria (Standards for Reporting Vascular Changes on Neuroimaging). 7 We categorized CMB distribution as strictly lobar CMB, strictly deep CMB and mixed CMB.
Statistical Analysis
Clinical characteristics were compared between deep cerebellar ICH and superficial cerebellar ICH in univariate analyses. Age, sex, and variables with a P value <0.1 in univariate comparisons were entered in logistic regression models. All analyses were performed using JMP Pro 12 software (SAS Institute, Inc).
Results
There were 2402 patients admitted for ICH during 18 years at Massachusetts General Hospital (Figure 1 ). In 108 of the 128 (84%) classifiable patients, the hematoma was located in deep areas of the cerebellum (deep cerebellar ICH). In 20 patients (16%), the hematoma was located in superficial cerebellar areas (superficial cerebellar ICH; Table) . Table   Table 
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compares clinical characteristics between deep cerebellar ICH and superficial cerebellar ICH. In multivariable analysis, presence of hypertension was associated with deep cerebellar ICH (odds ratio, 2.03; 95% confidence interval, 1.1-3.6; P=0.018) after correction for age and sex. In the subgroup of enrolled patients who underwent magnetic resonance imaging during hospitalization, 66 (83%) had a deep cerebellar ICH, and 14 (17%) had a cerebellar hematoma located in a superficial location. Table III in the onlineonly Data Supplement reports differences between patients with and without magnetic resonance imaging. Patients with superficial cerebellar ICH had higher prevalence of strictly lobar CMB (43%) and no strictly deep or mixed CMB (0%) compared with deep cerebellar ICH (6%, 17%, and 38%, respectively; Table) . Presence of lacunes was significantly higher in deep cerebellar ICH than in superficial cerebellar ICH (53% versus 21%, respectively; P=0.041). In multivariate analyses, presence of strictly lobar CMB was associated with superficial cerebellar ICH (odds ratio, 3.8; confidence interval, 1.5-8.5; P=0.004) after correction for age, sex, hypertension, and lacunes. We repeated the analysis adding 13 patients with uncertain location but with predominant deep involvement and 1 patient with predominant superficial involvement, and the results remained unchanged.
Discussion
Our study showed that superficial cerebellar ICH was related with the presence of strictly lobar CMB-a pathological proven marker of CAA. 3, 8 The majority of patients with cerebellar ICH showed a primary hematoma located in deep cerebellar areas and were more likely to have hypertension. Finally, our results suggest that the location of the hematoma in cerebellar ICH may help to identify those patients with likely CAA pathology. This could potentially impact future treatment decisions in these patients. 9 Our aim was to evaluate whether superficial cerebellar ICH is related to CAA-a highly frequent small-vessel disease in the elderly. We found that patients with superficially located cerebellar hematomas were not only more likely to have strictly lobar CMB but also lacked CMB in strictly deep or mixed locations. Previous pathological studies have reported that cerebellar hematomas located in superficial areas represent a minority of cerebellar ICH but may be more likely to harbor CAA compared with cerebellar ICH in deep locations. 2 Vessels implicated in these cases seem to be distal penetrating pial arteries arising from the major cerebellar arteries.
1,2 Conversely, previous pathological observations have suggested that most cerebellar ICHs related to hypertension arise in or close to one of the dentate nuclei in the deep areas of the cerebellum. 1 This study has limitations. Our study lacks pathological data to allow for a definitive characterization of the type of vessel changes underlying both deep and superficial cerebellar ICH. However, our results are in line with previous pathological studies that have suggested that the location of the cerebellar hematoma may be related to different vasculopathies. 1, 2 Furthermore, a recent meta-analysis taking into account only 8 patients with cerebellar ICH reported presence of pathologically proven CAA in half of the cases. 10 Because our study was exploratory and hypothesis generating, we did not correct for multiple comparisons.
In conclusion, our data suggest that patients with superficial cerebellar ICH are more likely to harbor CAA pathology, by neuroimaging criteria. If confirmed in other cohorts, it is conceivable that cerebellar hematoma location may help to identify those patients suspected to have CAA pathology.
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